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m m m 



[0001] te\ ^^ttMCa'V^^^e^IJ^^tt^ci^^^-— if II a (CaMKII 

[0002] Ca'V^/V^e^^y ^fe^tfe/n^lV^— if II (CaMKII) te, iZ.^ 

[0003] t^CaMKII a U^^^h (CaMKII a ) t j3 l^^^h (C 

aMKII 0 ) d^«J^$tL§#»f**it^^ 0 iOM^^5/h^|Htt75^< N ^ 

/M0^<^H,L-CV^r^ib, iifBCaMKIKD^If^ ^tVX a^^yh^ 

[0004] ##f^JCSfel: @I#J Vol.47 No.l (2002) 51-57K 

##fF3Cik2: TScience J Vol.257 (1992) 201-206;p\ 206-211K 
##W^CS^3 : TProc. Natl. Acad. Sci. USAJ Vol.92 (1995) 6852-6855H 
##f^fi^4: Tj. Cereb. Blood Flow Metab. J Vol.16 (1996) 1-6H 

[0005] ZLfltLXK, CaMKII alfig fc&t£<\,X^<>t^m.;v7~TVY^V^M^W& 
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mm^K (D-(3) (Db^b, t^(Dmm^^nfc^t\z.x^h(D^^mxh<>fc 0 



[0006] CaMKIKDXfB (1)— (3) ©«fB&CTJLT*ftm-'<<, (1) <Dlg|f£<D^# 

[0007] ±M<DfflmMKM § LT&^fcfc^-CfcOx CaMKII a jfrfs^-^fg- 

ttM^gi&U CaMKII a <Dy*vT^^—^&<DfytimMfoKmW&ft<tt 
?5ttMCaMKII a /v?4>m&&£T$m^y?^Bfa&&fe~f%Z.b$: : t<DmMb 

1rZ>h<DX&Z> 0 

[0008] _LfB©»UIldK3^ CaMKU<DmmX(D^W£y-7^~iyhX&Z> a 

hp^, ^Mtt, mm±&£Tfmm'm'¥m9z±mm?mwbvx, tiba)~d 

[0009] A) mm%k&fc<D— ^X^M^(DCa 2 y^/V^xu])ly^^uT^^— i? 
II a (CaMKII a ) itte^&^JSH^fcBifcU ^ttMCaMKII a =Sr3B^f 5«£5 
^QSC^$tb^^^#^[^-r^^^ttMCaMKII a /y^^tMft. TTp 
^ttMCaMKII a J bit, CaMKII a &&&£lX2&&£tl* j3/V^J^r^&W£ 
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CaMKII a U 



[0010] B) ^y^^fe^i'9^$tLf^^^#m^i-^-hfBA)fE«c(D^ 



-$-%>fcJsb\C^ f/J*^ (DCaMKII a itf^On 



[0011] C) CaMKII a (D^MYM>K^^>lJL\iMW(DT^A 



#m^«-hfBA) XteB) IB^^^^MCaMKII a Ay^>4¥^hm^ 0 rfefe$£K 
;>HVj £f£. CaMKII a (DN^MlJO^t^-lVdr^— if^tt^ofM^-Cfe*9, AT 



[0012] D) ATPtCO^^-\Z^.^f^lX.n^WC(DT^/\ 
_hfEC) fE^^^ttMCaMKII a Ay^>^h\ 



A 



[0013] E) ATP bCDffi&lCi&Wj:})^ 



^^ttMCaMKII a Ay^^4¥^YWi^io ^h^O^^CaMKII a 



(D 



m^&fo&)o ^^(D^^ttSCaMKIIa/y^-r^^^f^M^feV^-Cti. 



2# a <DVi?>"£TA^e—>'i 



1rZ>Zk\Z&oX. CaMKII a ^fgttM^^b 



^— o 



CaMKII a MB^<D^y>2K^1r^lMMKM^M^ 



Air%Z.bfc£oXmm.»S1feX$>Z> 0 

[0014] f) mMnmmxh^t^ww^tir^±t^A)—E)(D\^ti^cmm(D^m^ 

^CaMKII a ^yM^tbil, 
[0015] G) ^!?^fc5^^Sr#»^5Ji|BF)|B«0^fiH4MCaMKIIayy^>r>'*fc 



[0016] h) m^b^i.xm^m^m^n^wm^mmmm^Ti.x^^^b 
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[0017] i) fam%k&fo(D— ^yMM^(oc& + /^;v^^v^^^ri^^-r^ -tfn 

a (CaMKII a ) itte^&^FfiH^fcBifcU TOttSCaMKII a ^^-^Xo\C 

caMKii a /5>^m^m-oi vob, w^mfc^—^y^^mK^xi^m 

[0018] ^:^0J(D^F|g-ttSCaMKII a SvV4^Wto^tt^Sv?^Wfo\^ CaMKII 

a<Dm&tisX<Dmm%i%tinx\^tcm^ mm (D— (3) oftmi^^ (2) © 
[0019] i^ot, (1) «fgp$w^^^^^tL^#Mtt»t^v^tg|5f mmm (xnmm t 

m^xmm%te}£<Djmm]mk \^f^m^m^mMm-i&r\^x\ 
if^Mxm - ^mmnm (adhd) ^i^m^^c^i-s^w^s^^ 

m^t<DmMhm^tiX^^ 0 tot, ^f^^/^^Kj^te, ^£>*it#^m 
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[0020] [M^^K<D^;teW-#3^£t£MCaMKII a Jv^^^V^<D{^\Z.^\^tzM 

o 

[H3] (a) (b) ^V^DNA(D^if>^n 5 /h»#^^i-|g|^fe§ 0 
[H4] (a) (b) f3\ ^V^DNA(DPCR^W^^i-H-efe^o 

[H6]CaMKii® a<z^§?&^ v^^y^vVm^XVU^t^^^mx^ 

o 

[TOfijI^^^v^— ^^fflV^fcCaMKII?^ttPJ^^:^i-^7^-eS>S 0 
[H8]/J^^^(D^^— ^^fflV^fcCaMKII^ttPJ^^^i-^7^-tr^ 0 
[M-^^o^h^n— A^v^— if ^tt^^(D^^i- 0 ^gBfeM (wild 
) . ^"^^c^Jg^iJco^^ttMCaMKII a /^^^r^-efo^^e-^^ (homo) <D 

[0021] ^mm^n, ^^^1:^5^, a^^— ^v^^&Mv>rca 

[0022] [l]*— ?y s r&>f'<#9~- (DftW: 

v^©y/ADNA5>f^?5- ^)^CaMKII a Mtett^fV— 
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NAy^fzf^]) — Sr^^U — z=.l/Jf\jfc3$^ ^^CaMKII a CDcDNA^^/P— 

CR^^f^— ^iSf+U ^tL^fflV^T^^^V^BAC (bacterial artificial 
chromosome) y^^—^^h^V—^-^^^ \ CaMKII a if fs^O— $|3£r^ 

[0023] _hfB^y— ^^^J:<9#^tt^V^DNA^n— ^rffllvC, ^»^;t.<D 

, ^5^ATPf£^^&42# @ <£>y vV(Lys-42) K^^-T^WMMn (AAG) 
t-lig^M^AUAGG) , TA-=¥^>- (Arg-42) ^i-^r^-e^^Mt-^b 

(DT-Aitf^^-, HSV-tkjtfc^) ?££<D&77?^b&Mm^ffiir%-bK£ 
[0025] [2] ^F^ttMCaMKII a /^^rVtb^(Df£§5l 
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eo) fg#«r|&*Ufco 

[0026] mnmrnm^mmm^m^mm^ntc^m^mm^, mm^^mmw^tc 

[0027] ±fE8jNaj^WK*^«j^j^^^^v>^^^i-5„ rai^fb^mfc^ 

:5R^IJ^91b«b m^<feffl) K^MCaMKII a fc^Sr^-e^oSf 

— ^(DCaMKii a mi^^mmm^^x^^^micm^titc^Tvim^ 
■mm®. Ki&m Km v as-e#s„ 

[0028] ^^t^MCaMKII a /y^^tb^^^^&fcSl&^JfS* ^^RS^tV^O-Cf* 

[0029] j^_httMbfeate^— ^^v^ifett, fe<^t^©-^^n©-efeot, 

[0030] MtLtt. ^F^ttMCaMKii a /^^^yv^^^ftlfsf te£>*KfBR*4V & 
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[0031] ©tyy/^Vt-^ (Ser/Thr) ^^t- if (Ddf-^-— if R?WVfcoV ^ 

©M^, ^©ffljiffittC^SWfJ^ (1) ATP^gMfc, (2) ftfe#»(£, (3) 

[0032] ^r<D^l:\ _h|E(l) (DATPM^Mi^^-T^y v^^aSCLys) &ft&ymtz>. 
£>£l M2T5^^ (Ala) „ fc^^y (His) , ^Jr=^/ (Met) , T?V^=^s (Arg) ?£}£(D 

^(Dmm^mm^mmir^^xhmm^fhx^^^mxh^o caMKii 

a t^oVv-Ob, 1&^fflti&^<Dc'D'NA<D$63gMffl)^ Lys-42£rMet-^Arg, Alafcfi 
%&ttb^m&^ttf:Z>Z.b7!)$WM&frlX\^fz.tf> (Neuron, Vol.12 (1994) 943-956 

x w&<D^v£mjv?4>^x<Dfcm^fof^x^ mmtttiktLrX , 

Lys-42^©mi-6^&, ^oT^y^S:^— ^yte^SlfrifcSrS&BUfco 
[0033] ;£^W<W?£ttSCaMKII a /s^-Y ^jjWJ&moV . _hj£Wfcitfc^ 

—^y^>-ymK£^XfcW:»SifeXfoZ>o 

[0034] [3] ^^w^^^ttMcaMKii « jv^^m^^xx^m^v^^mu^m^ 

^3£K<^?£ttMCaMKII a JvV^Wfotett^Sv?^WM&^ CaMKII 
« O^rf^t- ^fiH4* s #MW^|a^F$tuT*5«9, ^Jfi^ CaMKII a £>fR£B 
#Mlf^l9:l!:j£<^Jffl'C#Sfe©-e*>5j6^ ^CaMKII a <D«tf E#?#f^<£>f'Jffl fcJh 

*£>*f\ WT^m(f6J;5^a^^||Ji(DfiJffitt(^tt)^i-^oT*fcSo 

[0035] (A) SHW^Mt^^jSfflW^^MW^^^COflJffi 
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ffi5z&b/cJ;5i-, ^IPJ! W?&ttMCaMKII a ^y^^Wi^OU, CaMKII a <D 



m^X\s^mife& } /v?TVhW}!&)]Xh% 0 CaMKII a te, •fEfS^Wsfcffi 



tfx^Zo (i) m&'^izmfrznwi^ft'nfz&m^fotiffi. (2) « 

[0036] (B) CaMKII a O^fCS fi(D^y— ^ ^^(Dj^ffi 



CaMKII^gt^b^iir. y^^b^n^^-— A^^f^ffV\ ffi^^K"^ *^e^<^ 

r^-eJ:bfei-^^#^J:f9, CaMKii « o^fC^lifl^K 7^o^jP:i^iii^i-£^ 

[0037] ^S^ffirtS £<D— O-efc^CaMKII alfil ft^Czfe^rfc i^/^T^h 
ffSS^^i-{*31^V\ — CaMKII a (Z>®££LT<D^^WctK ^<D 

[0038] (C) CaMKII a ^SH^J^^^S e©Sb1Bfc&J£^l&#©flW 

^ ^ibH^S^SK"^ ^^e-^^^-e^bK^^i-^^^^J:^, CaMKII a 

[0039] w-^mm e ra\ wmfemz.w^x?^Ky?tmumk*^ir^b&tob 
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-iVCVSo CaMKII a iy^-f^m^^^Xn, isj-ZfX/^&&ffe&W&<DX>bok 

Wjge^lCoJfemfUBS^, &&W-^*A'fe&<D&m*:?fOo tot, /y^r 

CaMKII a <Dm^(D^m^tc^m&L^y^>^^m 

[0040] &:fcftM<£>J;5(£, *^K<£>^?S"l4MCaMKII a /y^-Yi^Hltt (MM) K$d\^X\-& 
, CaMKII a <£>S ^LTO^IIte^Tbh/CV ^fc£> CaMKII a COfficO^ K£ 

v-^-i80ft^£^i-&<z>-efc6 o 
[0041] (d) caMKii a ©*st£fi« KiMStffcf "JSr^*f g ay^^fbgMSKDy^^fbp 

[0042] CaMKII^. ^te#S^^^{tS^fflJ3a^lCa 2 V^/KD^^fiV>^ib-C. #3S 
JJ^ ft Ca 2+ (Z) _h# i^o tbfc^/^^y ^ (Ca^^M^/V^^^-y >\ Ca 

O^^^^-^) <Z)T5/Sts ^V^"^^ (Thr-286) (D g By>^fb/^fc5o 
Thr-286(Z) g By^&tei*. JWJI&rtCa^oaiS^teTbfc^lCt^^T^— ~& (Jtt 

y^fbsi^) ^io-cj^y^^b^^v^p^, caMKiiSrfiH*^*, i-^*>s 

fi«y^^b?5tt^ofc^^li#i-^rt^^, -i®tt<DMl*|Ca 2+ £>_L#£r 
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[0043] CaMKII}*, 10— 12'fg(DtB|^IW^^h(l^(D#^^, a k P ) fahtZZ^M 

wmm.^m^xm (&nwm) . z.ti~ax\ mm^xmm^tccaMKii^m^^tc 

^i^-^-^h^-efc^^^^-^tLT^fCo CaMKII a ©I £ bl^X<D fctl 

, if ^tt^^^^b^Tp^^gyy^^^^-e^^ Chmkii a 

#rt-C(Z)CaMKII a (DThr-286 (CaMKII /3 <D^gi3:Thr-287) <D g eU^^t/^ 

bug^a^j ^5-LtsMft^fiEu fr^mfcfmmmn^mm&mmirzfctf) 

(DMcW£^*rMZ.?£Z>t^X-htlZ>o CaMKII a (Dm i fW£KftoTb3;o:fcJ;5 

[0044] (e) mnxm - ^mmtm (adhd) ^<Dm^mm(Dmmmm^mmm^m<Dfz. 
m^m^^xmm^m^m^n^tit^ ^mmm^^x<Dm^±<Dm^m 

[0045] ^.tihm^m^(Dumt, -fen^^, kv-^^^lt, m^mw^mmf 
m&mm^xi ^z.b&%ihtbx&<9^ 'b^ctotfzmmwfa • ^mm* # (adhd) 



WO 2005/093051 



12 



PCT/JP2005/005350 



[0046] ^m^(Dyf^^mCaMKll a /yP^l/MM^.^ ^Xh, ±7&.l^fc (A)— (E) tM 



[0047] ^T^ ^^^(D^F?gttMCaMKH a Jy^4>W}^dtVX, ^^ttMCaMKII a Sy 
[0048] mt&mi : P—^yT^y^XbyfbfDfcM) 



Sv?>fZ/^VXfc1Q<Dtc&<D&~^yT>(>'y^>'Xb : 7?b (targeting construct). IE 
^COCaMKII a MfcJ- (wild type allele) , ffi ^#l^^;t£rfcLfcCaMKII a 
itfs^- (mutated allele), Cre^n^tf if tf^ffl ^£oT^^-^>^ftttitfc 
^^I^U/tCaMKII a ^EMIHS^- (mutated allele after Cre recombination) (D^B 
^^fl^hM^^K^'to N, K, X, EV, A, ^tV^tLNotl, Kpnk Xbak 
EcoRV, ApaK Hmm(DmWtW£MtyWi^iVk^~r 0 
[0049] ^V7V^?fe^3ol ^Cf3. "V^^ffi l^ltt(D^V ^^hCaMKII a Oc 

DNA^ffiV>"C, -^^TT2iaj!^(Ktt#^J!S, ES«) ®^V^DNA7^77y 
— Sr^y — — y^L, ^U>^CaMKII a (D^yy^2 (exon2) =H£tf *fc^®T,K*<£r# 
fc 0 ^y^2{i, CaMKII a <D?£t£^iyCfc542# g <£>T^yg&&^ 

Lys-42) icftmirz>mmmm&^tf^y'y>'X&z> 0 roate^wf^sr^^K^ 

^-lijfALfctl^ ®HS#3(fifiBISrf^KL(igi©wad type allele#Mh ££>^ 
y^n-^yy^Tofc 0 
[0050] i^tU^^^KIrffl V ^fcPCR^I^ioT, 3^y^2rt<DLys-42t£*fjS1-5 
^^IS^IJ (AAG) IClMfM^iAL (AGG) , T/V^ly (Arg-42) btS&£*>& 
M£fc£-^fc (El ^targeting construct#flg 0 m*P. + fiWZjliMM&&A&tl1t 
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[0051] $E>fcU \oxPMM^^ntl^^^»m^MB^- (PGKneo) ^yy^2(D3' #J 

MCl-DT-A) ^:4¥^mmm^Ai-^t\cXK), P—ffyT^^l/xb^fb&Za 

$c$it7c (0 1 COtargeting construct#{R0 0 
[0052] [M1M&}2 : $—^y^^^^^b7?b<DKSMft&^(DmX\ 

(Dmutated allele {^Tj^ifUSo 

[0053] _hfB^-&^J;«9#^tL/-^tt='P=— tcov^ri, j&&M&ifetriB#©PCRj£«& 

V ^TCrel-^ytf if £rpuromycin N-acetyltransferase (Pac) ^^C^Whn/^V 

mutated allele after Cre recombination#^) 0 ^.tlh<D^\±^vi— y^-oV^-Ok, S 
[0054] [HJfe#"!j3 : ^F^ttMCaMKII a /y^f ^^^(DWW\ 
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[0055] tMM&H : ^F?g-'|4MCaMKII a /^^^^(D^Jf-DNAl^/VO^f-] 

[oo56] pawias, (+/+) , temtte&ft<D—tt^fe&mcaMKn a 

^ #mmmmz.Mfoir%3 , 7o-^ o' probe), y^-o^^h^ 

^HDf*|^ ^l^^^^^fj^i-^rt^n—^ (internal probe) <D 2@H~C&£ ( ® 1 

#ffi0 o *§-y/ADNA£OTSl3{iApaIT^3Sm, 3' probe^i^^m^^g|3 (a) 
ffilJPS^^EcoRV-e^», internal probed i^^m^^^l^lH (b) ^£tt§ 

o 

[0057] Kp£§S (+/+) (a) Apal digest.-C4.5kb, (b) EcoRV digest.-C3.68kbtfV*>W 

&tti£tl%><D\Z.ttL,^ ^^ttMCaMKII a 7iy^4>^^^ (-/-) "Ctt^ (a) Apal 
digest.-C5.5kb. (b) EcoRV digest.^. 15kb£^^<D^l^ffi^^;t^^i~^^^ 

[0058] £fc, ^VADNA(DPCRfif W^io-C^-^^^^jte^S^^:^: (genotyping) 

f^#^51oxPE^Jff AftJ^Srlfetf ^9^— *fflv ^PCR#tlf (loxP-PCR) fcj; 

Illiat^ v t"<t5^^ ^^M-^ r >^(+/+)(^loxP-PCR0#;^22Obp-e$>§(D^ 
LT, afc^E-v?:* (-/-) ~Ct3\ loxPBB^J<D#A^J:oT287bp£;ft<&o-CV^ 0 
[0059] 04 (b) ^^y^2P fc g(D^^M^AS^^t?PCRM^^BstNI-Cf|jlJRB^*M 

scpcr -» BstNi digest.) -rz^bK^y, m^^Kmt^mmm^mm^x 
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So m2lzmirJ:5\^ CaMKii a M.fc^(D^?y ^2f*3te#*fe*t-5^8&E?!IAAG( 

Lys-42 ^ ) ^AGG (Arg-42 izfa ^ ) ^b l^MMM (ti^M) ^\^^^b \Z 

x<9, m^BstMMmmmmmnm$mm.irz> 0 tot, 04(b) ^i-j^-, m 

^M^^ (+/+) -e^i94bp^97bp(D2^:(D/'<>'K^ tUMir&CD ^*fU tt^V* ( 

fff'^BstNIffilJRS^^BffMi^-e^Sfcfe^, 131bp, 97bp, 63bp<D3 
^(D/^^K^t±J|ai-S 0 ^-•7 i n^^(+/-)"t?f*, 194bp, 131bp, 97bp, 63b P cD4;fc<D 

[0060] ^^y^2rt^^^M^A§R^^tfPCR0^)(Z)^^is^j^ii:^^i- 

&r^J;<9, ^M^A^-ft^ffo^io -?:«^^|i|5^$^o (wild 

type) -e{iLys-42^tS ^i-^i^^IS^J (AAG) , vfr^-^V^ (homozygote) 
^^B^i-^^SE^J (AGG) „ (heterozygote) ^«AAG£AGG<£>K?!J/^ 

[0061] CHJfe^!|5 : ^^ttMCaMKII a /^^f^^^CD^flf-g U^/VCDMffi-l 

tUXfe, mm (forebrain) , 'hM (cerebellum) (+/+) , tt^rV* (-/-) 

K^\^xh¥fmttfc&m^xm-<tib^ mm, ^mm^., m&m. 

[0062] -^^(D/J^v^— h^fflV^T, #MW^^KK®t-iSCaMKII(D 

^WJS^f ofc 0 ^(D|g*, H7iC^i"J;5^^ CaMKII a & j3 ^];b-<Tia^-e$) 
SiiifJi^&V nT«, ^^a-^r>^ (hetero) „ 7^^^^ (homo) (wild) b 

^^Kidn^m^mmt. CaMKII £ ^J;St>(D^^.^So 
[0063] — CaMKII £ ^ a Kkk^<XM&X&Z)'hmK$o\^Xte, H8}^-?-£5^ ^ 

^rwv^ fr^v^mxizbAsbmmzmmfrbfritzti^tio %^>x. 
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[0064] JsjL_h©3|$Jfe5»fe^ ^^ttMCaMKII a /y^i^V^-Ctt, CaMKII a ©1 S W 
[0065] [^5£F!l6 : ^F^ttMCaMKII a /^^^©H14, 
[0066] [^1] 





homo 


hetero 


wild 


total 


male 
female 


9 (20.5%) 

1 0 (20.4%) 


26 (59.1%) 
24 (49.0%) 


9 (20.5%) 
1 5 (30.6%) 


44 [47.3%] 
49 [52.7%] 


total 


1 9 (20.4%) 


50 (53.8%) 


24 (25.8%) 


93 [100%] 



[0067] mi i^ir ^Tti^^m^m, m^m, ^^^^tv^tim^cD 

[0068] [HifeW : ^F^ttMCaMKII a /v?4^^^Ktetf%Wm£Wl<Dl&rF} 

^^^ttMCaMKII a 7y^^^^t(DmxWm^Wi\^^^f^m^t' 
?SCaMKII a /^y^-^^-e^/^-^^ (homo) Ol^-gO^fCfe^o 
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[0069] IHEH^i-j;5^ ^MH(Cx) , m^(CPu)X(D^m^ m£M, 

-^^-eiSTL-cv^Co ■mmit^n^fc^i^ ^ttv^tuD^K^x^ e^-ch 

Acc/Cx) £L-CJfctfc-f"5^ Sff^M-e«120.1%-t?fe^(D^^fU ^^^^^^99.8% 
[0070] [H^^!j8 : ^^ttMCaMKII a /^^f^^^^tf £5tV ^tl/vffii&fDi&T tfE tT 

[0071] ^4M^^^¥*W^W^^it5^^0^t^fl^i:^, 

M^^"e}*53pEcti02E(0%)-efeofc(Olc:^j-U ^^n-v>!5r;vett95|2EtfJ5|2E(5%),» 

CaMKII a /y^:/^;*/^)it3§-efc5r i:SrS8*bTV ^b3$X.bfrlZ>o 

[0072] £*_h<Dj|&£ra\ ^0j!(D^^ttMCaMKII a SyWSWmhK XAsfrA&fc M 

m^<v^/\sm%bvx^mxfo%^m&&Mcifci&K0:irh<Dkx^z> o 

[0073] ^:^K<^^F?S-ttMCaMKII a ;y?4^m^teXX^n;v?4^MM^, CaMKII 
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CaMKII a ) itfc^^ttM ^g^U ^ttMCaMKII a &m$Lir%£? 

, CaMKII a (D^/V^^y^^|g^J;tJ?i^^^^^h^±(D#ftf*0^fg^ 
£f£tl/Cl >3^£#»i-§^?£ttMCaMKII a y^-f^#fch®J#/ 0 

^CaMKII a /^^f^t hlft^o 
[3] CaMKII a (DmMVM^\Ctetf%lXfeM^<DT^/mm&&&m\^fc^k&¥?m 

JS3fEic(D^?S'|4MCaMKII a y^-f^#t:ht!j#/o 

f^CaMKII a Jy74^4¥^YW}%0 0 

CaMKII a /^?4^3¥thW}$)o 
[7] -7^-eS)^r t&WWtt1rZ ) m 5^Jl6fB<fe(D^^ttMCaMKII a /^-fV#thlb 

[9] fa m$&&fc<D-JjXteMjf<DCa + /%/^^y ^#tt^n^^^— if II a ( 

CaMKII a ) M^^m^mKm^U ^ttMCaMKII a ^m^T^O fcQfc 
^i-^^ioTCaMKII a (D^vi^^i— if^tt/WMW^Pf 
, CaMKII a (D^/V^^y^^^ i^^^-^5/h^±(D#*#:^fg{^ 
^tlTCV ^^^^m^i-^^ttSCaMKII a ^jy^MVMo 
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(CaMKIIa K42R, 
K[AAG]-->R[AGG]) 



N 



BSK 



(CaMKIIa) 



(CaMKIIa K42R, 
K[AAG]->R[AGG]) 



K42 (wild type) GC CAAG ATT 

Lys 



BstNl site 




K42R (mutated) G bCAGG ATT 

\ Arg / 

\ / 

\ / loxP 
exon2 



K 



XEV A 



1 



PGKneo 



H 



exon2 



EV Xn 



/ 



/ 



/ 



/ 



/ 



1 

K 
i 


XEV A 


A 


/ 

EV XH A 




m 3' probe 



H 



4.5 kb 
internal probe 



3.68 kb 



exon2 



loxP 



XEV A 



i i 



H 



PGKneo 



EV XH 

J Li- 



H EVEV 



^a7Uj|x after 
Cre recombination 

(PGKneo-deleted) 



K 



exon2 HH loxP 



XEV A 
i i i 



EV 
j 



XH 



A 
i 



m 3 1 probe 



EV 



5.5 kb 



t internal probe 



2.15 kb 



f m m <m 
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□92] 



K[AAG]-->R[AGG] 

[BstNl] 



BstNl 

■ — — i 










upper primer mm 


0.29 kb 


H lower primer 



0.1 kb 



BstNl 

0.19 kb 



K42(I?£M) 



0.1 kb 0.06 kb 0.13 kb 



K42RCM) 
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[03] 



(a) 



(b) 



Apal d\gesL<~3'Jn—Z? 



EcoRV digest.<-~l*lSP7n-^ 



+/+ +/- 



llllff 



-/- 



: .v,v.v.;.» 



• 



||f|SJff : ,. 




■p 

^ ^^^^^^^ " ' ' 
11111111 




5>5kb 
4.5kb 




3.68kb 



-* — 2.15kb 



s # *. m m <MM26) 
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CB4] 



(a) (fa) 



*fJ$<\LVKI OoxP-PCR) PCB --> BstNl digest. 




+/- +/+ +/+ +/- -fa +/+ -/- +/- +/. + / + + /« „/„ + /„ 



m 9 *. m ifK e^BU26) 
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[05] 

L-Y8 Lys + Arg Arg 

ATGCT gcca agattat ca a at gct gccaNgattat caa ATGCT gccaggattat caa 




[®6] 

anti-CaMKIIa 
anti-CaMKIlp 

^ # fi m m mwm) 
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097] 

mm 




9-f JI/ K' -\xP ift^ 



[08] 



1 20.0 




mm ^ mm <%mi2® 
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